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Abstract 



Background: To investigate thyroid function in preeclamptic patients in comparison with normal pregnant 
women. 

Methods: In this analytical cross-sectional study free Thyroxine (T4), and Thyroid Stimulating Hormone 
(TSH) levels were measured in 100 preeclamptic patients and were compared with Free T4 and TSH levels in 
101 normal pregnant women in their third trimester of pregnancy. Patients with thyroid or other systemic disor- 
ders were excluded from this study. 

Results: A significant difference in concentration of free T4 levels (0.729 ±0.324 ng/ dl versus 0.929± 0.314 
ng/dl, p <0.001) was observed in the preeclamptic group compared with the normotensive group, but the mean 
TSH level was not significantly different (2.935±1.16 mlU/L versus 2.339±1/15 mlU/L, p = 0.170). 

Conclusion: Women who develop preeclampsia are more likely to have lower normal limits of thyroid func- 
tion during their final weeks of pregnancy. 
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Preeclampsia is associated with a high in- 
cidence of maternal and fetal mortality. 
Currently, there are no reliable, valid and 
economic screening tests available for pre- 
dicting this pregnancy related disease (1). 
Many studies showed a relation between 
the level of thyroid hormones and devel- 
opment and severity of preeclampsia. These 
studies concluded that in contrast with the 
normal pregnant women, there are evidenc- 
es of hypothyroidism (elevated TSH and 
decreased T3 and T4) in preeclamptic pa- 
tients (2). Gonga and Hoffman concluded 
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that trimester-specific Free T4 reference 
intervals progressively decline with ad- 
vancing gestation and differ significantly 
from one another (3). This study examines 
Free T4 and TSH levels in pregnant women 
with preeclampsia in comparison with 
normal women in the third trimester. 



Methods 



This is an analytic cross-sectional study, 
done on a group of pregnant women in their 
third trimester of pregnancy who was re- 
ferred to Akbarabadi Maternity Hospital 
between April 2008 and February 2009. 
The patients were divided into two groups 
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Table 1 . Demographic information of preeclamptic vs normal pregnant women. 



Parameter 


Preeclampsia 


Control 


p. value 




(No=100) 


(No=101 ) 




Maternal Age(year) (Mean) 


26.14 + 5.72 


26.31+5.97 


Ns (P=0.947) 


Gestational Age (week) (Mean) 


35.25 +3.53 


35.78 + 2.85 


Ns (P=0.360) 


Birth weight(gram) (Mean) 


2427 ±771 


2577 ± 693 


Ns* (P=0.190) 


Neonatal sex 








Male 


46% 


48% 


Ns(P=0.157) 


Female 


54% 


52% 




Route of delivery 








NVD 


65% 


68% 


Ns** (P=0.122) 


C/S 


35% 


32% 





*There is not statistically any significant difference between two groups by Mann-Whitney test. 
**There is not significant difference between two groups by Pearson-Chi square test. 



of preeclamptic women and normal preg- 
nant women. The sample size of 100 cases 
in each group (case and control) was de- 
termined based on the Cochran formula 
with 95% confidence interval. Inclusion 
criteria were as follows : 1- high blood 
pressure equal or higher than 140/90 
mm/Hg in the sitting position and a pro- 
teinuria of equal or greater than 300 mg 
within 24 - hour urine collection or persis- 
tent (1+dipstick) in two random urine 
sample with an interval of 6 hours. 2- Writ- 
ten consent for participating in the study. 
Exclusion criteria were: 1- Any history of 
thyroid disease such as hyper or hypothy- 
roidism or thyroid surgery. 2- Consumption 
of thyroid related medications 3- Any 
known systemic disorder or ones which di- 
agnosed during study such as hypo or hy- 
perthyroidism. This study was approved by 
the ethics committee of Iran University of 
Medical Sciences. Blood sampling was 
done from both the case and control groups 
for measurement of TSH and Free T4 lev- 
els. The TSH was measured using DI- 
APLUS, INC.QI ELISA kit with an intra- 
assay coefficient of variation (CV) of 5.19- 
6.54 and the inter-assay CV of 7.36-8.23 
and normal range of 0.3-5.1 micro IU/ml. 
Free T4 was also measured using ELISA 
KIT (Pishtaz Teb) with an intra-assay CV 
of 4.14-6.87 and the inter-assay CV of 
6.47-7.25 and normal range of 0.7 - 1.4 
ng/dl. 

Statistical Analysis 

To analyze the association between TSH 
and preeclampsia, odds ratio with 95% CI 



(confidence interval) were calculated for 
the TSH levels. In order to describe the 
continuous and nominal variables, we use 
statistical indicators of mean, standard de- 
viation and frequency percentage. The data 
was analyzed using SPSS v. 18 software 
and compared using T. Test, chi-square, 
and Mann- Whitney statistical tests. 

Results 

The demographic features of the two 
groups are shown in Table 1. There were 
no significant differences between the two 
groups in the demographic characteristics 
such as age, gestational age, parity, birth 
weight, fetal sex and method of delivery. In 
the control group, age was ranged from 16 
to 44 years and the range for the case group 
was from 17 to 44 years. In the preeclamp- 
tic women the gestational age was between 
28 to 41 weeks compared with 28 to 40 
weeks in the other group. The majority of 
both groups had the gravidity of 1 and 2 
and the parity of one and zero (Table 2). 
Birth weight in the control group ranged 

Table 2. Frequency distribution of gravidity in 



preeclampsia and normal groups 



Gravidity 


preeclampsia Normal 




Frequency 


1 


47 48 


2 


29 31 


3 


16 15 


4 


3 2 


5 


2 3 


6 


2 1 


7 


1 1 




100 101 
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Table 3. Mean and standard deviation (SD) of FT4 and TSH values in preeclamptic and normal pregnancy groups 



Parameter 


Normal (101) 


Preeclampsia (100) 


p-value 


*TSH (IU/ml) (mean ± SD) 


2.34± 1.15 


2.94± 1.16 


NS 


**FT4 (gr / dl) (mean ± SD) 


0.93 ±0.31 


0.73 ±0.32 


0.0001 



* There is not statistically significant difference between two groups by Mann-Whitney test (p= 0.170) 
** There is statistically significant difference between two groups by Mann-Whitney test. 



Table 4. Correlation coefficient (r) and significance level of severity of hypertension with TSH and FT4 in 
preeclamptic patients 



Blood Pressure 


TSH level 


FT4 level 


Systolic Blood pressure 


r : 0.09 


r : 0.04 




P.V: 0.371 


P.V: 0.72 


Diastolic Blood pressure 


r:0.10 


r :0.04 




P.V: 0.30 


P.V: 0.72 



between 800 to 4200 grams compared to 
900-4100 grams in the case group. The 
mean of systolic blood pressure was 150 
+ 17.22 mm/hg (140 to 220 mm / Hg) and 



M 




GROUP 

Fig. 1 . Distribution of TSH values in preeclamp- 
sia and normal pregnancy groups. 




precbmpsia normal 
GROUP 

Fig. 2. Distribution of FT4 values in preeclamp- 
sia and normal pregnancy groups. 



the mean for diastolic blood pressure was 
94.4 + 9.16 mm/hg (80 to 130 mm/Hg) 
in the preeclamptic women. The dipstick 
test revealed proteinuria of 1+, 2+, 3+ and 
4+ in 28%, %22, %27 and %23 of patients 
respectively. TSH and FT4 levels in both 
groups are shown in the Table 3. A signifi- 
cant difference in the levels of free T4 
(0.729 +0.324 ng/dl versus 0.929+ 0.314 
ng/dl, p<0.001) was observed in the 
preeclamptic group compared with the 
normotensive group. In contrast, the mean 
level of TSH (2.935+1.16 mlU/L versus 
2.339+1/15 miU/L, p= 0.170) showed no 
significant difference (Figures 1 and 2). 
There was also no significant difference 
between the levels of systolic and diastolic 
blood pressure (Table 4). 

Discussion 

This study showed that levels of FT4 in 
the preeclamptic pregnancies is less than 
normal pregnancies. With due regard to the 
negative impacts of preeclampsia on preg- 
nancy, any change may be important. Dam- 
age of endothelial cells and vasospasm are 
major pathologies during preeclampsia and 
eclampsia. Tony showed that angiogenesis 
is required for early implantation and 
placentation and it is likely that human 
gestation is dependent upon at least three 
temporally different vascular processes: (a) 
adequate uterine angiogenesis at the time of 
implantation, (b) development and expan- 
sion of the placental-villous-vasculature 
soon after implantation and (c) remodeling 
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of the maternal uterine circulation near the 
maternal-fetal interface (4). Consequently, 
it is possible that the disruption of these 
early vascular events may contribute to the 
pathology of conditions like preeclampsia 
or intra uterine growth retardation of the 
fetus. Both problems displayed impaired 
vascular function of the fetal and maternal 
compartments (5-6). Endothelial activa- 
tion/dysfunction is a central pathogenic fea- 
ture in women with preeclampsia, which is 
a multiple system disorder during human 
pregnancy (7-8). In preeclampsia, endovas- 
cular invasion of the cytotrophoblats re- 
mains superficial. Concerning the impaired 
trophoblast invasion in preeclampsia, it has 
also to be considered that impaired invasion 
not only concerns invasion depth per se, but 
also the extension of this deep invasion 
from the central towards the more lateral 
spiral arteries of the placental bed (9-10). It 
has been found that the concentration of 
Vascular Endothelial Growth Factor Recep- 
tor 1 (VEGFR-1) was elevated prior to clin- 
ical diagnosis; so it could be used as a pre- 
dictive marker (11). Increased circulating 
VEGER-1 concentration in preeclamptic 
women were associated with decreased 
circulating levels of free VEGF and PIGF, 
leading to an anti-angiogenic state and 
causing endothelial cell dysfunction (12- 
14). Among the best characterized of the 
circulating placental angiogenic proteins 
are Vascular Endothelial Growth Factor 
(VEGF) and Placental Growth Factor 
(PGF), both of which interact with the fam- 
ily of VEGF receptors. The placenta is also 
the source of multiple circulating anti- 
angiogenic proteins. Among these, the sol- 
uble isoform of VEGF receptor, soluble 
Fms-like tyrosine kinase (sFlt-1), and solu- 
ble endoglin (sEng), which is a coreceptor 
for transforming growth factor beta, are 
best described at present. Elevated concen- 
trations of sFlt-1 and soluble endoglin with 
simultaneously reduced concentrations of 
PGF have been shown to precede the de- 
velopment of preeclampsia symptoms (15). 
Placental syncytiotrophoblasts and in par- 
ticular syncytial knots were identified as a 
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major source of sFltl and sEng production. 
Syncytial knots are induced by placental 
hypoxia and are noted predominantly in 
preeclamptic placentas (16). Even though 
sFltl and Endoglin (Eng) are major com- 
ponents of the disease, other placental mol- 
ecules are certainly involved. For instance, 
the Hypoxia Inducible Factor (HIF) com- 
plex increases the production of the potent 
vasoconstrictor Endothelin-1 and reduces 
that of Nitric oxide (NO) vasodilatator, 
which contributes to the elevation of blood 
pressure and activation of the coagulation 
pathway (17). 

There is strong evidence that TSH can act 
as a tissue specific angiogenesis in physio- 
logical and pathological conditions. Thus, 
increased levels of VEGF and TSH protein 
correlated with each other. TSH up regu- 
lates VEGF expression in vivo and vitro 
(18). Khadem compared 40 normal preg- 
nant women and 40 cases of preeclampsia 
in third trimester of pregnancy. Her study 
does not support the hypothesis that chang- 
es in FT3, FT4 and TSH levels could be a 
possible etiology of preeclampsia (19). Our 
study observed that FT4 concentration in 
preeclamptic patients is lower significantly 
(p<0.001) in comparison with normal preg- 
nancies but the increase in TSH level in 
these patients wasn't significantly different 
(although it was higher) in comparison 
with normal pregnancy (p<0.17). This 
can be also due to the qualitative and not 
quantitative measurement. It can be sug- 
gested that women who develop 
preeclampsia are more likely to have lower 
normal limits of thyroid function during the 
final weeks of their pregnancies. Our study 
did not show any significant difference be- 
tween the levels of systolic and diastolic 
blood pressure and the concentration of 
TSH and FT4. Study of maternal thyroid 
function and detection of lower normal lim- 
its in pregnant women especially in their 
third trimester may concern us about devel- 
opment of preeclampsia. 

In conclusion, women who develop 
preeclampsia are more likely to have lower 
normal limits of thyroid function during the 
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final weeks of their pregnancies. Therefore, 
in addition to the recommended thyroid 
function screening in first trimester of 
pregnancy, its follow up within the third 
trimester of pregnancy is recommended. 
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